Yule process sample path asymptotics by De La Fortelle, Arnaud
HAL Id: inria-00070429
https://hal.inria.fr/inria-00070429
Submitted on 19 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Yule process sample path asymptotics
Arnaud de la Fortelle
To cite this version:










   



















ap por t  
de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Yule process sample path asymptotics
Arnaud de La Fortelle
N° 5577
May 17, 2005
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)















































































UL;b!`^V_A QSUBKBKJMC¤!V_UL ]^UBKJB9bQL;QS~V_bV;L;USsgBC`^B9~L;QS~V_b!J²B1UB(¯B9UQV; fF=L;b!`lUB(¯B9UB9b!aKBKJ
QS?!B9UB9~b
ZseUBML;QL;ACV_N^bQ£V;!UBKJBML;Ua?#?L_JËBKB9b`^V_b!BL;UV_N^b!`#QS?!B2N^B]^UVaKBKJJMnmACVeJQSRUB9L;QBK`
QVHG~bL;USRk¨,BML;Ua?>UBKBKJ  IG¨,> "(¤V_U\B(O!L;Ar]^BenQS?!B²A1L;USQS~b^sL;B`^B(°!b!BK`4~b  J%7Ôo "aML;b4*B
~b^«gBK`QVFQS?!BJV;aML;BK`KG¨,>A1L;USQS~b^sL;B  ¯JBKBL;DMdB= "(£¨,V_ACBUB(B9UB9b!aKBKJ2L;UB±]^UVm~`^BK`rL;QQS?!B

















E1, . . . , En
¢~QS? UBKJS]*BKa9QS~gBh]L;UL;ACB9QB9UJ
λ, . . . , nλ






































































)*  ]W.3/.+]cb+1 _S[ .c-/]T1 W
>?!B1A1L;~bUBKJSN^QV;QS?!BC]L;]*B9UMnËT2UV_]VeJS~QS~V_b%7Den£JSQL;QBKJ"UV_N^se?^RQS?L;Q²QS?!BC]^UV_L;^~~Q­R
V_U±QS?!B2N^B]^UV,aKBKJJ±QVV_VML]L;QS?
t → C(eλt − 1)
V_U




>?^~J~JaKV_?!B9UB9bQF¢~QS?  ÈDeÔd "(2QL;«gB
C = exp{(a − 1)λt}
±>?!B9UB(V_UBen "!$#%'&)($+*-,/.
 0(-1*QS?!BV_b^RhaKV_b!`7~QS~V_b~JV_U

















































T ′ = λ−1 log 2 =QS?!BJV_N^QS~V_b.V;
C(eλt − 1) = C
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y(t) = eλt − 1
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Xk(n) 687:9= En + · · · + En+k n6¢?^~a?~J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, ∀n ≥ 0.
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ef(Yt+1)−f(Yt)h(Yt + 1) − h(Yt)
)
− λCh(Yt)
























−λt − (C + 1)| < (C + 1)α
]










−λt − C − 1| < (C + 1)α
}
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IP [E  (T,C, α)] = IE∗
[ D N
{E  6 (T,C,α)}
M−1T
]
≥ IP∗ [E  (T,C, α)] inf
E  6 (T,C,α)
M−1T
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(C + 1 − (C + 1)α)eλT − C < YT < (C + 1 + (C + 1)
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f(YT − 1) ≤ C log
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+ C ≤ λCT + 1 + (C + 1)α + C.




E  6 (T,C,α)




log IP [E  (T,C, α)] ≥ −(C + 1) − (C + 1)α + log
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log(1 − x) ≥ −x/(1 − x)
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R1(T,C, α) 687:9= C (C + 1)
α−1 + (C + 1)−1e−λT




2((C + 1 − (C + 1)α)eλT − C − 1)
+ log(C + 1)
≤
C(C + 1)α





1 − Cα−1 − e−λT
+ log(C + 1)












log IP [E  (T,C, α)] ≤ −C + Cα + Ce−λT + log(C + 1).
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log IP [E  (T,C(T ), α)] = −1.
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|(Yt(1) + C(T ))e
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i = L + λi.
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−1λ−1 log n = T
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, ∀n ≥ 0.





























x log x − x
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− log(C + 1) ≤ f(n) ≤ C log
n + C + 1
C
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